9 January 2019
Reference: 0455217.0142

Mr. Tim Benton

Weston Solutions, Inc.

1090 King George Post Road
Suite 201

Edison, NJ 08837 ERM

Re:  Whole Effluent Toxicity Test Results

Dear Tim:

Enclosed please find the final results of the following Chronic Toxicity Test
performed on samples of the Tonawanda Coke Corporation Outfall 004
effluent.

e 13 December 2018, Chronic Ceriodaphnia dubia Toxicity Test
e 13 December 2018, Chronic Pimephales promelas Toxicity Test

If you have any questions concerning this report or if I can be of any further
assistance to you, please feel free to contact me at (616) 738-7308 or via e-mail
at bruce.rabe@erm.com.

Sincerely,

)
T /
N

el e S

Bruce A. Rabe
Director, Aquatic Toxicology Laboratory

BAR:km
Enclosures: Whole Effluent Toxicity Test Report
cc: File



FINAL REPORT

Chronic Toxicity Test
Freshwater Invertebrate,
Ceriodaphnia dubia
EPA Test Method 1002.0

Submitted To:
Weston Solutions, Inc.
1090 King George Post Road
Suite 201
Edison, New Jersey 08837

Sample: Tonawanda Coke Corp. - Outfall 004
Testing Period: 13 — 20 December 2018

Laboratory 1.D. Number: 121318-9
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=
2
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PA DEP ID No. 68-04227
NJ DEP ID No. MI013

Conducted By:
Environmental Resources Management, Inc.
3352 128th Avenue
Holland, Michigan 49424

ERM
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Test Overview

Permittee:
Location:

Contact:
Telephone #:

SPDES Permit #:
Permit Requirements:

Test Sample:

Receiving Water:

Testing Date:

Sample Dates

Test/Method:

QC Obijectives:

Data Qualifiers:

Tonawanda Coke Corporation
3875 River Road

Tonawanda, New York 14150
Robert Kuberka
716.876.6222

NY0002399

Acute Toxicity Limit = 0.3 TUa
Chronic Toxicity Limit = 1.0 TUc
Outfall 004

Niagra River

13 — 20 December 2018

12 December 2018
14 December 2018
17 December 2018

Daphnid, Ceriodaphnia dubia,
Survival and Reproduction Test
EPA 821-R-02-013 Method
1002.0.

Test data met all test
acceptability criteria, except
where noted below.

See Case Narrative.

]

53
P,

Bruce A. Rabe

Director, Aquatic
Toxicology Laboratory

ERM Project No. 0455217.0142
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DATA SUMMARY
Effluent Survival Reproduction
Concentrations (%) (Average
(%) Young/Female)
Lab Control 100 20.7
Upstream Control 100 21.0
6 100 22.8
13 100 21.1
25 100 20.4
50 100 18.2
100 90 16.6
TEST RESULTS
48-Hour LCso >100%
NOEC 100%
LOEC >100%
ICxs >100%
MSDp (Reproduction) 31.6%
TUa (100 / LCsp) 0.3
TUc (100 / NOEC) 1.0

TEST CONCLUSION

In accordance with the SPDES permit
requirements for Tonawanda Coke Corp.,
this toxicity test did not exhibit either acute
or chronic toxicity.

Environmental Resources Management

Holland, Michigan 49424-9263

3352 128th Avenue

Phone: 616.399.3500
Fax: 616.399.3777 ERM.,,



ERM Testing Method

Ceriodaphnia dubia - Survival
and Reproduction Toxicity Test

Upon sample receipt, the effluent and receiving
water samples were visually inspected for
indigenous organisms and analysed for a suite of
water quality parameters (Appendix A - Table 1).
Where indigenous organisms were present, samples
were filtered through a 60 micron (um) NITEX®
screen. All samples were maintained at 0 - 6
degrees Celsius (°C) until needed for testing.

A series of five effluent concentrations and two
controls (dilution control and laboratory control)
were established for testing. Effluent concentrations
were prepared by mixing appropriate volumes of
dilution water and effluent in the test containers.
Dilution water consisted of receiving water. The
control solutions consisted of 100 percent receiving
water and 100 percent reconstituted moderately
hard water.

Ceriodaphnia dubia used to initiate this test were
obtained from individual, in-house cultures and
were less than 24-hours old, and had an age range of
0 to 8 hours at test initiation. Test organisms used to
initiate this test were released from adults which
met acceptable performance criteria (i.e., 215
young/surviving female within 3 broods and
obtained from a brood of at least 8 young) and were
maintained in reconstituted moderately hard water
prior to test initiation.

The Ceriodaphnia dubia test was conducted using 30-
milliliter (mL) disposable polystyrene containers
containing 15 mL of control water or test solution.
One Ceriodaphnia dubia was added to each test
chamber with ten replicate chambers per treatment.
Each Ceriodaphnia dubia test chamber was fed a 0.2-
mL suspension consisting of yeast-Cerophyll-trout
chow (YCT) and green algae (Raphidocelis
subcapitata) mixture daily.

The test solutions were renewed daily during the
exposure by transferring the adult daphnid, by way
of a wide bore pipette, into fresh control water or
test solution.

Percent survival of exposed Ceriodaphnia dubia was
determined by inspecting for adult mortality daily.
Mortality was defined as no body or appendage
movement after gentle prodding. Production of
young was also determined by daily inspections and
enumeration. When 60 percent of the surviving
females in the control treatment produced three
broods, mean reproduction was determined by
calculating the average number of live young
produced per female for each treatment.

The test was conducted at a temperature of 25 + 1°C
under fluorescent lighting with a photoperiod of 16
hours light and 8 hours dark. Water quality
measurements were performed on all control and
test solutions prior to test initiation and on selected
treatments daily thereafter, as indicated in the raw
data (Appendix A - Table 2).

Following termination of the chronic toxicity test,
No Observed Effect Concentrations (NOEC) and
Lowest Observed Effect Concentrations (LOEC)
were determined for Ceriodaphnia dubia survival and
reproduction, and a 25 percent Inhibition
Concentration (IC2s5) was determined for
Ceriodaphnia dubia reproduction. An NOEC is
defined as the highest effluent concentration that
does not produce any observed adverse effect to the
exposed test organism. An LOEC is defined as the
lowest effluent concentration that does produce an
observed adverse effect to the exposed test
organism. An adverse effect is determined as a
statistically significant difference between the
control and a given effluent concentration.
Significant differences in Ceriodaphnia dubia survival
were determined using the Fisher's Exact Test.

C.dubia Chronic Testing Method - NY /2018
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Prior to the determination of any significant
differences in Ceriodaphnia dubia reproduction, the
data were evaluated for normal distribution and
homogeneity characteristics. Depending on the
result and the number of test replicates per
concentration, an analysis of variance test was
performed followed by one of the following mean
comparison tests: Dunnett's Procedure, Bonferroni t-
Test, Steel's Many-One Rank Test, Wilcoxon Rank
Sum Test, or the T-Test. For reporting purposes, a
chronic toxic unit (TUc) is calculated and is defined
as the most conservative of either 100/ NOEC based
on the more sensitive test endpoint or 100/1Cs.

To evaluate acute toxicity, a 48-hour LCsp and
corresponding 95 percent confidence interval was
also calculated, where possible. If the LCso
calculation was not possible (e.g. greater than 50
percent survival) then the 100 percent effluent
response was compared to the control for a
statistical difference (e.g. T-Test). The LCs value
estimate was determined by using one of the
following statistical methods: graphical, Spearman-
Karber, Trimmed Spearman-Karber, or Probit. The
method selected for reporting test results was
determined by the characteristics of the data; that is,
the presence or absence of 0 and 100 percent
mortality and the number of concentrations in
which mortalities between 0 and 100 percent
occurred. For reporting purposes, the 48-hour LCsp
value was converted to an acute toxic unit (TUa) by
100/ LCso. For 48-hour LCs values greater than 100
percent in which there is a statistical difference
between the control and 100 percent effluent, the
TUa is reported as 1.0 TUa. In cases where there is
no statistical difference between the control and 100
percent effluent, the TUa is reported as 0.3 TUa. All
statistical analyses were performed using the
CETIS™ Version 1.9.4.3 software program.

The reference toxicant, sodium chloride, was used to
monitor the sensitivity of the test organisms and the
precision of the testing procedure. Chronic
reference toxicant tests are performed at least
monthly and the resulting ICo5 are plotted to
determine if the results are within prescribed limits
(Appendix A - Standard Reference Toxicant Data).
If the ICo5 of a particular reference toxicant test does
not fall within the expected range of + two standard
deviations from the mean for a given test organism,
the sensitivity of that organism and the overall

credibility of the test system is suspect.
Reference:

USEPA. 2002. Short-term Methods for Estimating
the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms, 4th Ed. U.S.
Environmental Protection Agency, Office of Water,
Washington, D.C., EPA-821-R-02-013.

C.dubia Chronic Testing Method - NY /2018
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Case Narrative

1.0

2.0

3.0
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TEST PERFORMANCE CRITERIA

The quality control results achieved
laboratory specifications.

MODIFICATIONS TO ERM’S
STANDARD TEST METHOD

Test was performed in accordance with
ERM’s standard test method (see page 3).

DATA QUALIFIERS

Due to shipping issues which caused
delay in the receipt of the third effluent
sample, sample 2 was used for test
renewals beyond the 72-hour holding
time limit.



Appendix A

Supporting Documents

e Raw Test Data

o Statistical Analysis (if necessary)
e Chain-of-Custody Forms

o Standard Reference Toxicant Data

121318-9 Cd
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_sironmental Ceriodaphnia dubia - Chronic Toxicity Test Table 1
Resources Initial Water Quality and Test Solution Preparation Page 1 0of 1
Management
Permittee/Client: Tonawanda Coke Corp. Control/Dilution Water: RMHW
Effluent/Location:  Qutfall 004 Organism Batch #: 72(-1 €
Lab LD #: (DI A Organism Age: -9 bowr S
Beginning Date: 12413 V174 Time: |Zc2/ QC Review: {eM
Ending Date: 17,./70/;4 Time: )20 QC Review Date: (2]t / |8
Initial Water Quality:

Parameter Units | Effluent | Upstream Receiving Water l Synthetic Water
Sample # -- 1 2 3 1 2 3 - =
Lab 1.D#/ Batch # = 205159 NUNTG A a1 2| 12058 s — QA -
Temperature °C 2 { 2 ) —a - = -
Dissolved Oxygen mg/L | 13T | |Tg | 13-¥ 19 — -~ - -
pH su. (4% | ¥ [ & | 6 e - "E | -
Conductivity umhosfem | Yo7t tse YL~ 5%, T — 532 -
Alkalinity mg /L CcacOs| {20 94 A0 lzp —_— e — |2 (:p@ =
Hardness mg /L CaCO,| {20 (20 {20 oo — - | & -
Total Ammonia mg/LNH, [ 6% 0:% 3,2 | 0, R _ = =
Total Residual Chlorine| mg /L Cl, LD .0 P //9.\9/{ 410‘1)! £0.0) o == < 00§ =
Total mis of Sodium '
Thiosulfate added mg/L - - - - - - - -
per liter a7,
Initials - /777 /y%/ ] — | — 1 Z
Test Solution Preparation:
Treatment Effluent | Dilution Test Upstream| Effluent | Synthetic
{% Effluent) {mL} (ml} Day Initials | Sample # | Sample #| Batch #
Lab Control 0 1200 0 (SN t { Q7 _ip-
Control - Upstream 0 1200 1 v pn { { 97~ yu_qz
6% 72 1128 D T [ 2 |aag
13% 156 1044 3 B | Z__ 4%
25% 300 900 4 (Al { 2. |77~
50% 600 600 5 QA A 7  |#ang
100% 1200 0 6 A, ] 2 |97k
7 SPR. — | = s
121318-9 Cd :
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Table 2

Environmental Ceriodaphnia dubia - Chronic Toxicity Test
Resources Water Quality Data Page 1 of 1
Management
Permittee/Client; Tonawanda Coke Corp.
Effluent/Location: Qutfall 004
Lab I.D#: (21351%-4
Water Quality Data:
Dissolved Qxygen ( mg/L )
Day
Meter # T g s T51%1g |51 %leg || g
Treatment 0 1 2 3 4 5 8~ 7
{ % Effluent) | F | F | F I F | F | F | F
Lab Control X 5| 783 [ 2% 2 [ 195 [ %3 U Folgy |90
Control - Upstream |G 4 | 3% | T | =0 |18 126G (92 1 P [B- T[] ¢) [ %0
6% S| 7.5 | £ 5| 40 [ |46 |26 |ad [ Fl, S 2[3 3 LD | G0
13% AL | S [ < [P (TG [ &) [F3[%4 [ |70 [ 90
T %’5 /é_-g i?}v = %:f:? q0 3;@(53 Bed 2] (B %’é E :-ju_ 50
50% 2 5-if el | & 0 3 7} -3 : e A
100% 4.5 Gf% A KA _gﬁ Sls | v | o |B. 30 |23 %{J
pH{S.U.) '
s ) ,Day p
Meter # B LI 2114 IpJll7Tipllo]l %18 14
Treatment 0 1 2 3 4 5 6 7
( % Effluent ) | F | F | E | F | F I | F ! F
Lab Control 2d |72 109 | +8 174 | =%l 50 [l [ 79 (45 |3U 17 ¢ |75
Control - Upstream | 3 | 2.0 |74 | &0 |4 | #4249l ¢Zzh. Y |14 [TZ %0 |7t | 2%
5% - 180 [ = (@0 - [gol - (a2 =~ [80] - =z - (27
3% R - 1A= (%] - [2] - 8o - [F¢| - 129
25% gl = legl = Tell = Terl - [EI = Tatl = 127
50% e - 65 - L - gz - [9%.06] - |7.4] - [%7
100% U821 2 % A€ [gg [ H 322 [B.]1[Z&]¢g0]2n [ZF
E Conductivity { umhos /cm ) ) i
oA DayBuab FkE
Meter # [ = |1 - T U jedt] | -1 1 - 1\ - ] -
Treatment 0 1 2 3 4 6 7
{ % Effluent ) i F [ F D4 | F 1 F | F I | F [ F
Lab Candrol 2w, - 1604 | — [ - |7 b |LIR | - |o#-13% (328 -
Control - Upstream | 924 | - | 531 - B - |[papiE | okl - T3 (11 -
6% oyl - Wb | - [%3E 253 | 534 | - [ 2512 Ll | -
13% MO -~ BY| - |34 LG I 7 d I 5 T Y N
25% 51~ 12 - [362] - |36t Lyl - |Beb | - |3 | -
50% Gl — |57 = Al - 1745 -~ || - |36 ] -~ (Mo ]| -~
100% Ul — G < (usE | - |USS| -~ Tugs ] - [Met]| - hrpk| -
Temperature (° C)
Day
Meter # T [s s lslelelZI5 31715 ]1e¢]n
Treatment 0 i 2 3 4 5 6 7
{ % Effluent ) | E | I | F | F | F | F ! F
Lab Control M M [ FSam |15 |2y | T 2y | v | 25 L 1 24
Control - Upstream M 2Y AT 1725 [ & 21 |2s 1M | 2/ | 2Y
6% W [£Y M [t (o 175 [ 07 99 12 1M 1oy ] 21
13% M [ [P 74 WM 25 | |2z (g (25 [OM T4 ) 24
25% X 12Y T 129 [ & |19 |avy (I [25 M 1207124
50% M 75 127 1M 25 | ™M 75 [ pt 2% |ad 125 4 457 121:‘__
100% WA LT [t 28 [ s T [2Y [N [25 1 [ A
I = Initial Chemistry F = Final Chemistry )Y '

Note: D.O. meter also used for tetnperature measurement unless otherwise noted.

121318-9 Cd
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Environmental Ceriodaphnia dubia - Chronic Toxicity Test Table 3

Resources Survival and Reproduction Data Page 1 of 2
Management
Permittee/Client: Tonawanda Coke Corp.
Effluent/Location; Outfall 004
Lab 1.D#: 1A B9
Number | Average
Average| of Live | Young/
Treatment Day wWigReplicate Young/ | Adulis { Female
% Effiuent ) No. 1 ] 2 | = 4 | 5 | & | 7 | 8 | 9 | 40 | Female (%) % CV
2 = . == o - = .y - o
sl 1T =] 1 =1 -1 =1 —1=1 =1 = Lo
Lab Control 4 =ZEls |l | |5 | (o S |5 |5 [ < I(' ;
s =19 1710 9= 1 1= 14019 |, !
s | 5 — | — % [ = — | = [ — ‘QW__()_ L9
A T 2 [ 7 [gm] 5 |54 [0
Totals: Z 25 o5 | b |22 vy |19 |24 W 1ig | 2e7 @ ¢00 | —
# Broods { % 3rd Brood ) cd 3 3 S "ty EN ) B ) % oo
3 — - — - — — — ~— = — X
Control - Upstream | 4 =zl e | s [T | (o [ = | o | 95 | U1 (&)
5 «— [ q [ [i - 2 i g [ 4o | [ 1o
8 5| —|— [ | — —[ =] ~—| — | — 1D
7 7 1&l i & [ 1qzleeY i | 7 103 I
Totals: 1z |21 {27 |16 |19 |27 | 10 [ 25 [ 24 |29 |21.0 | (00 13i.4
#Broods (%3rdBrood) | 3 |3 [ 5 [ .3 2 [ 513 [.3 {3 |5 | o
s =ml=F~- T === 7 =1 == \Q
6% A e | & [ —1 351l { < [ S| < [Ty
sl 16 bl -1 [ [8 [ @]9 10"
i] - _— - - — - b — T =
[ 7TO AT 1] T4 | ti 120 17112 [0
Totals: 26 (A Tzz | 1191258 zp [ 3331 [27 1225 | (0@ 130.%
= = = = = = = = = 10
Z - = = = - - = - Y
qu\ﬁ 3 lee— 17 =0t — |-~ I b, = R Wl ¢
1 gl' (AP FITE AT E g V6 11 Z P {’-%‘.7@ [
5] 10 it “9 - q 10 5 9 1 o
6 — == — o P ~— — s —_— — {’D
2 LA I A = I M 1l e 717 iz ] 0
Totals: 3 1 2 513 [ 22, 7-‘! 15 | 2 | 21 | 2Z {24z | 0O [ 110
1 = — = = - = - - = - 10
Z = = - - = = = = {g)
(\U(l\//{:q’ 3 . b o ey Al ol e T, G 2 J T~ Q B
2% W [N [GF W L PE |07 102 PF M7 et 13)
I I 3 I O 0 2 7 A = 10
B —— === — = L = =i e —_— — f
T 15 714, [ZD][1c)]| — 110 (5] & 9 1]
Totals: 23 | 2z |1 1 i3 117 T4 1 21301 /191251204 - {ddY
1 - = = = = - = = 10
2 - - = - = = = [E9]
e e I P T e i (S [ Y
50% s | X TS [M T2 |5 | 4 S 135 [ o [ 1A 1O
s | (O 72 | S =130 51% igly )
6 | — — | - > 1~ — | - — | - —
T 1B T2 150 8 [ & (3|13 | & [ 12 —j
Totals: 22— 20 [ 21 [ A e | 2] [1» [ =7 |19 [ 20 [14z- | dpp [50.0
q — = - - — = - = — 10
] = - - - = - - 10
3 = =i [ ) e ] = = | — o 1o
100% 415 g 1'% | =5 | [l [ VP14 F [ — D
s1 g i1l 85 11— 177 T ide=] 5 | &
b i Sl > = = == — | 2. £
711 05 | D | & [gen| ZANEM X 12 ¢ i
Totals: 29130 1 Jc 1 b 116 117 e 19 12011y 1iee | (90 |06
X = DEAD ADULT X = DEAD ADULT, ONE YOUNG PRODUCED BEFORE DEATH — = NG YOUNG RECORDED
(E ) = ABORTED EMBRYOQS /EGGS (1) = ONE DEAD YOUNG (S = SPLIT BROOD * = 4th BROOD EXCLUDED FROM TOTAL
121318-9 Cd
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Environmental Ceriodaphnia dubia - Chronic Toxicity Test Table 3
Resources Support Data Page 2 of 2
Management
Permittee/Client: Tonawanda Coke Corp.
Effluent/Location:  Outfall 004
Lab 1.D.#: (218 g
Brood Board Information:
Replicate 1 21 3 4] 5| 6| 7| 8] 9 | 10 |Brood Board Date: L )oS /S
Chamber Number |31 2! [ [ { T |3sT[es |40 |26 | [ |Young Age Range: JH— 19 hours
Test Information: w\{”{("l

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
YCT Batch #: o | g | UG ity g [ w196 | AL | ~
Agae Baton #. | 76 | WY | w04% | wog | 4% [ Fo-18 | BA{L| —
Observation Time: V& (LD N %0 %0 {530 1260 | 1200
Initials: oM @A, o P~ kM oM A
Date: kg1 Wyhsd Mgl el [lg liapsfis [ =falig [12kesb
Comment Section:

Day Date Initials Comments
0 ~engl e [1% M\ Upstream receiving water sample used as diluent

121318-9 Cd
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CETIS Analytical Report Report Date: 21 Dec-18 13:07 (p 1 of 2)

Test Code/ID: 2F32FC1 / 00-4949-1905

Ceriodaphnia 7-d Survival and Reproduction Test ERM
Analysis ID:  15-2545-3117 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.4
Analyzed: 21 Dec-18 13:07 Analysis: STP 2xK Contingency Tables Status Level: 1
Batch ID: 15-7376-1715 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech
Start Date: 13 Dec-18 12:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Receiving Water
Ending Date: 20 Dec-18 12:00 Species: Ceriodaphnia dubia Brine:
TestLength: 7d Oh Taxon: Branchiopoda Source: In-House Culture Age: <24
Sample ID:  11-0083-3427 Code: 419D6293 Project: WET Compliance Testing
Sample Date: 12 Dec-18 09:25 Material:  Industrial Effluent Source: Tonawanda Coke Corp.
Receipt Date: 13 Dec-18 10:00 CAS (PC}: Station: QOutfall 004
Sample Age: 27h (2°C) Client: Tonawanda Coke Corp.
Data Transform Alt Hyp NOEL LLOEL TOEL TU
Untransformed C>T 100 >100 n/a 1
Fisher Exact/Bonferroni-Holm Test ‘
Control vs Group Test Stat P-Type P-Value Decision{a:5%)
Upstream Contr 6 1.0000 Exact 1.0000 Non-Significant Effect

13 1.0000 Exact 1.0000 Non-Significant Effect

25 1.0000 Exact 1.0000 Non-Significant Effect

50 1.0000 Exact 1.0000 Non-Significant Effect

100 0.5000 Exact 1.0000 Non-Significant Effect
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper Overlap  Decision
Control Resp 1 0.8 >> Yes Passes Criteria

Data Summary

Conc-% Code NR R NR+R PropNR PropR  %Effect

0 U 10 0 10 1 0 0.0%

6 10 0 10 1 0 0.0%

13 10 0 10 1 0 0.0%

25 10 0 10 1 0 0.0%

50 10 0 10 1 0 0.0%

100 9 1 10 0.9 0.1 10.0%

7d Survival Rate Detail

Cone-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10

0 u 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

13 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 ' D.0000 1.0000 1.0000

7d Survival Rate Binomials )

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10

0 U 111 11 M " 11 1M 1M 11 M 1M

6 11 11 M 171 11 1M 1M 1M 1M 1M

13 1M 1M 1M 1" 1M M i 1M 11 1

25 11 1M 11 M 1M " 1M 11 11 1M

50 11 m 1M 1M 111 n i1 111 1n 11

100 i 11 11 mn 171 M 1M (V4] 11 M
000-482-861-2 CH?13%8vd.Qdt.3 ' Analyst: i QA A M
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CETIS Analytical Report Report Date: 21 Dec-18 13:07 (p 2 of 2)
Test CodefiD: 2F32FC1 7 00-4948-1905

Ceriodaphnia 7-d Survival and Reproduction Test ERM

Analysis ID:  15-2545-3117 Endpoint: 7d Survival Rate CETIS Version: CETISv1.94
Analyzed: 21 Dec-18 13:07 Analysis: STP 2xK Gontingency Tables Status Level: 1

Graphics

1.0

09

0.8

07

06

0.5

7d Survival Rate

04

0.3

0.2

0.1

T T T T R TR T T T T T

0.0 i ) 1 1 L )
au 6 13 25 50 100

Cone-%

000-482-861-2 CEDEYqvd 243 Analyst; KM QA: ()/TVl
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CETIS Analytical Report Report Date: 21 Dec-18 12:08 (p 1 of 2}
Test Code/lD: 2F32FC1 / 00-4948-1905
Ceriodaphnia 7-d Survival and Reproduction Test ERM
Analysis ID:  03-7025-7884 Endpoint: Reproduction CETIS Version: CETISv1.94
Analyzed: 21 Dec-18 13.07 Analysis: Parametric-Control vs Treatmenis Status Level: 1
Batch ID: 15-7376-1715 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech
Start Date: 13 Dec-18 12:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Receiving Water
Ending Date: 20 Dec-18 12:00 Species:  Ceriodaphnia dubia Brine:
Test Length: 7d Oh Taxon: Branchiopoda Source:  In-House Culture Age: <24
Sample ID:  11-0083-3427 Code: 419D6293 Project: WET Compliance Testing
Sample Date: 12 Dec-18 09:25 Material:  Industrial Effluent Source:  Tonawanda Coke Corp.
Receipt Date: 13 Dec-18 10:00 CAS (PC): Station: Outfall 004
Sample Age: 27h (2 °C) Clienf: Tonawanda Coke Corp.
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Untransformed C>T 100 =100 nfa 1 31.62%
Dunnett Multiple Comparison Test
Control vs Conc-% Test Stat Critical WMSD DF P-Type P-Value Decision{u:5%}
Upstream Contr 6 06206  2.289 6.64 18 CDF 0.9559 Non-Significant Effect
13 -0.06895 2.289 6.64 18 CDF 0.8530 Non-Significant Effect
25 0.2069 2.289 6.64 18 CDF 0.7647 Non-Significant Effect
50 0.9653 2.289 664 18 CDF 0.4323 Non-Significant Effect
100 1.517 2.289 6.64 18 CDF 0.2116 Non-Significant Effect
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper  Overlap Decision
Control Resp 21 15 => Yes Passes Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(ca:5%)
Between 252.333 50.4667 5 1.2 0.3218 Non-Significant Effect
Error 2271.6 42,0667 54
Total 2523.93 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance Test 4.395 15.08 0.4941 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9699 0.9459 0.1451 MNormal Distribution
Reproduction Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 U 10 21 16.28 25.72 225 10 29 2.087 31.43% 0.00%
6 10 228 16.47 29.13 245 1 33 2.796 38.78% -8.57%
13 10 21.2 16.99 25.41 22.5 13 30 1.861 27.76% -0.95%
25 10 20.4 17.13 23.67 20 13 30 1.447 22.43% 2.86%
50 10 18.2 14.3 221 20 8 27 1.724 29.96% 13.33%
100 10 16.6 11.78 21.42 16 9 30 213 40.58%  20.95%
Reproduction Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 u 12 21 27 16 19 27 10 25 24 29
6 26 24 22 1 19 25 20 33 31 27
13 30 23 13 13 23 24 i5 28 21 22
25 23 22 18 13 17 18 21 30 19 23
50 22 20 21 8 16 21 13 27 14 20
100 24 30 16 10 16 17 9 9 20 15
000-482-861-2 CETIST88 GH.3 Analyst: [, QA: ” /M
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CETIS Analytical Report Report Date: 21 Dec-18 13:08 (p 2 of 2)
Test Code/ID: 2F32FC1 / 00-4949-1905
Ceriodaphnia 7-d Survival and Reproduction Test ERM
Analysis ID: 03-7025-7884 Endpoint: Reproduction CETIS Version: CETISv1.94
Analyzed: 21 Dec-18 13:07 Analysis: Paramefric-Control vs Treatments Status Level: 1
Graphics
HE r
wp Sl — :
§ »f :
8 F E
P e M B oo
g 20 = ?e L
gy Z4 I
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LT S D DU S L. 5 F
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wf L] ;
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r L
ol = 1 L 1 o5 L 1 L ] 1 t 1 L | 1
au 6 13 25 50 100 25 20 -5 -0 05 00 05 10 15 20 25
Cone-% Rankits.
000-482-861-2 CRIEYevd 4.3 Analyst: e QA ﬁ?ﬂﬂ

Page 14 of 24



CETIS Analytical Report

Report Date: 21 Dec-18 13:08 (p 1 of 2)
Test CodefID: 2F32FC1 7 00-4949-1905

Ceriodaphnia 7-d Survival and Reproduction Test

ERM

Analysis ID: 09-5840-8788 Endpoint: Reproduction CETIS Version: CETISv1.9.4

Analyzed: 21 Dec-18 13:07 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 15-7376-1715 Test Type: Reproduction-Survival {7d) Analyst:  Lab Tech

Start Date: 13 Dec-18 12:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Receiving Water

Ending Date: 20 Dec-18 12:00 Species:  Ceriodaphnia dubia Brine:

Test Length: 7d Oh Taxon: ‘Branchiopoda Source:  In-House Culture Age: <24

Sample ID:  11-0083-3427 Code: 419D6293 Project:  WET Compliance Testing

Sample Date: 12 Dec-18 09:25 Material:  Industrial Effluent Source:  Tonawanda Coke Corp.

Receipt Date: 13 Dec-18 10:00 CAS (PC): Station:  Outfall 004

Sample Age: 27h (2 °C) Client: Tonawanda Coke Corp.

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 96% CL  Method

Log(X+1) Linear 2125587 200 Yes Two-Point Interpolation

Test Acceptability Criteria TAC Limits

Attribute Test Stat Lower Upper Overlap Decision

Control Resp 21 15 > Yes Passes Criteria

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL  95% UCL

iCc5 18.01  1.049 58.88 5,554 1.698 95.29

IC10 31.12 3.2 nfa 3214 nfa 31.26

IC15  43.91 10.7 n/a 2.277 n/a 9.347

IC20 &7.19 18.43 nfa 1.488 n/a 5.425

1C25 >100 n/a nfa <1 n/a nfa

1C40 >100 n/a nfa <1 nfa nfa

IC50 >100 nfa nfa <1 nfa nfa

Reproduction Summary Calculated Variate Isotonic Variate
Conc-% Code Count Mean Min Max Std Dev  CV% ‘%Effect Mean Y%Effect
0 U 10 21 10 29 6.6 31.43%  0.0% 219 0.0%

6 10 228 1 33 8.842 3B78% -8.57% 21.9 0.0%
13 10 21.2 13 30 5.884 27.76%  -0.95% 21.2 3.2%
25 10 204 13 30 4.575 2243%  2.86% 204 6.85%
50 10 18.2 8 27 5.453 29.96%  13.33% 18.2 16.89%
100 10 16.6 9 30 6.736 40.58%  20.95% 16.6 24.2%
Reproduction Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 . Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 u 12 21 27 16 19 27 10 25 24 29

6 26 24 22 1 19 25 20 33 31 27

13 30 23 13 13 23 24 15 28 21 22

25 23 22 18 13 17 18 21 30 19 23

50 22 20 21 8 16 21 13 27 14 20

100 24 30 16 10 16 17 9 9 20 15
000-482-861-2 CETIS ¥ g%k 3 Analyst_WM  QA: Tﬂ/f"l
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CETIS Ana]ytica] Report Report Date: 21 Dec-18 13:08 (p 2 of 2)
Test Code/ID: 2F32FC1 / 00-4949-1905
Ceriodaphnia 7-d Survival and Reproduction Test ERM
Analysis ID: 09-5940-8788 Endpoint: Reproduction CETIS Version: CETISv1.9.4
Analyzed: 21 Dec-18 13.07 Analysis: Linear Interpolation (ICPIN}) Status Level: 1
Graphics
25 -
4
€ Wl
5|
ol o v v e e
0 20 40 B0 80 100
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CETISH b 043 Analyst_¥M_ oD

000-482-861-2
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ey Environmental Resources Management

ERM, Standard Reference Toxicant Data
Chronic Ceriodaphnia dubia
Toxicity Test
1.6
1.4
1.2
10 A el [ C 25
O = AVE |C25
(Zu 0'8_ —a— .C.L.
% 46 B and VA
i L] \
02 i.&.%@lﬂi
0.0 1 i T ] T 1 T T T T ] T L] T T { T [ 1]
fb‘)\'\'\gb‘\(\\"J\'(\rb'\\(\q‘%\(\qfﬁ\édﬂ"(\q,b}(‘ qga\'(\rbg\’\‘?ﬂ/\'\%(ﬁ)\'\?b@'\% \,\\'\?ﬁ\\'\‘brbg\'\?ﬁ\'\% qf)\’@:l,g\\‘b ,'/Q\\tb
R AR AN AN AN SRR SN
Chronic Ceriodaphnia dubia Toxicity Test Data
‘ CONTROL
Date 1C25 AVE 1C25 CONTROL LIMIT Survival Reproduction cv
{g/L NaCl}  (g/L. NaCl) Lower Upper (%} (ave. young) {%)
04/12/17 0.40 0.8 0.3 1.3 100 344 16.8
05/30/17 0.26 07 0.2 1.3 100 344 12.5
06/04/17 0.82 0.7 0.2 13 90 31.0 226
06/19/17 0.76 0.7 . 0.2 1.2 100 28.8 9.2
0773117 1.14 0.8 0.3 1.3 100 31.2 17.3
08/29/M17 0.83 0.8 0.3 1.3 100 29.7 18.0
09/25/17 0.56 0.7 0.2 13 7 - 100 255 171
11/02/17 0.43 0.7 0.2 1.3 100 28.0 11.8
1172417 0.80 0.7 0.2 1.2 100 21.0 37.4
12126117 0.83 0.7 0.2 1.2 100 21.9 11.9
01/30/18 0.93 0.7 - 0.2 1.2 100 25.5 36.3
02/22118 0.30 0.7 0.2 12 100 17.8 35.0
03/26/18 1.25 0.7 0.2 13 90 325 385
04/30/18 0.94 0.7 0.2 1.3 100 320 25.5
0517118 0.97 0.7 0.2 1.3 100 30.0 386
06/2118 1.14 0.8 0.2 1.3 80 352 8.2
07/30/18 0.68 0.8 0.2 1.3 100 25.5 16.3
08/29/18 0.59 0.8 0.2 1.3 100 30.1 26.2
09/25/18 0.97 0.8 0.2 1.3 100 27.6 26.7
10/29/18 0.76 0.8 0.2 1.3 100 327 24.8
11/20/18 0.64 0.8 0.3 1.3 100 34.8 15.2
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FINAL REPORT

Chronic Toxicity Test

Freshwater Vertebrate,

Pimephales promelas
EPA Test Method 1000.0

Submitted To:
Weston Solutions, Inc.
1090 King George Post Road
Suite 201
Edison, New Jersey 08837

Sample: Tonawanda Coke Corp. - Outfall 004
Testing Period: 13 — 20 December 2018

Laboratory 1.D. Number: 121318-9

=z
=
2
| T

PA DEP ID No. 68-04227
NJ DEP ID No. MI013

Conducted By:
Environmental Resources Management, Inc.
3352 128th Avenue
Holland, Michigan 49424

ERM

121318-9 Pp
Page 1 of 22



Test Overview

Permittee:
Location:

Contact:
Telephone #:

SPDES Permit #:
Permit Requirements:

Test Sample:

Receiving Water:

Testing Date:

Sample Dates

Test/Method:

QC Objectives:

Data Qualifiers:

Tonawanda Coke Corporation DATA SUMMARY
3875 River Road Effluent Survival Growth
Tonawanda, New York 14150 Concentrations (%) Average Wt/
Robert Kuberka (%) Organism (mg)
716.876.6222 Lab Control 87.5 0.572
NY0002399 Upstream Control 95 0.597
Acute Toxicity Limit = 0.3 TUa 6 95 0.619
Chronic Toxicity Limit = 1.0 TUc 13 100 0.582
Outfall 004 25 97.5 0.586
Niagra River

50 100 0.625
13 — 20 December 2018 100 97.5 0.603

12 December 2018
14 December 2018

17 December 2018 TEST RESULTS

96-Hour LCso >100%
Fathead Minnow, NOEC 100%
Pimephales promelas, Survival LOEC >100%
and Growth Test EPA 821-R- IC >100%
02-013 Method 1000.0. % °

MSDp (Reproduction) 22.0%
Test data met all test TUa (100 / LCso) 0.3
acceptability criteria, except
where noted below. TUc(100 /NOEC) 1.0
See Case Narrative.

TEST CONCLUSION

In accordance with the SPDES permit
requirements for Tonawanda Coke Corp., this
toxicity test did not exhibit either acute or
chronic toxicity.

r'._,:: ”.\/_\ ]
St Z A (AA
Bruce A. Rabe Environmental Resources Management
Director, Aquatic 3352 128th Avenue
Toxicology Laboratory Holland, Michigan 49424-9263
ERM Project No. 0455217.0142 Phone: 616.399.3500

Fax: 616.399.3777 ERM.,,

121318-9 Pp
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ERM Testing Method

Pimephales promelas — Survival and Growth
Toxicity Test

Upon sample receipt, the effluent and receiving
water samples were visually inspected for
indigenous organisms and analysed for a suite of
water quality parameters (Appendix A - Table 1).
Where indigenous organisms were present, samples
were filtered through a 60 micron (um) NITEX®
screen. All samples were maintained at 0 - 6
degrees Celsius (°C) until needed for testing.

A series of five effluent concentrations and two
controls (dilution control and laboratory control)
were established for testing. Effluent
concentrations were prepared by mixing
appropriate volumes of dilution water and effluent
in the test containers. Dilution water consisted of
receiving water. The control solutions consisted of
100 percent receiving water and 100 percent
reconstituted moderately hard water.

Pimephales promelas used to initiate this test were
obtained from in-house cultures and were less than
24-hours old at test initiation. Test organisms were
maintained in reconstituted moderately hard water
prior to test initiation.

The Pimephales promelas test was conducted using
300 to 500-milliliter (mL) disposable polypropylene
containers containing 250 mL of control water or
test solution. Ten fish were randomly added to
each test chamber with four replicate chambers per
treatment. Each Pimephales promelas test chamber
was fed 0.1 mL of a concentrated suspension of less
than 24-hour old live brine shrimp nauplii (Artemia
sp.) two times per day. Test solutions were
renewed daily during the exposure by replacing
approximately 90 percent of the 24-hour old
solution with fresh control water or appropriate test
solution. Prior to test solution renewal, uneaten
and dead brine shrimp, along with other debris,
were removed from the bottom of the test
chambers.

Percent survival of exposed Pimephales promelas was
determined daily by enumeration of live organisms.
Mortality was defined as no body movement after

gentle prodding. At the termination of the chronic
test, larvae in each test chamber were counted,
dried, and weighed to the nearest 0.01 milligram
(mg) on an analytical balance.

The test was conducted at a temperature of 25 £ 1°C
under fluorescent lighting with a photoperiod of 16
hours light and 8 hours dark. Water quality
measurements were performed on all control and
test solutions prior to test initiation and on selected
treatments daily thereafter, as indicated in the raw
data (Appendix A - Table 2).

Following termination of the chronic toxicity test,
No Observed Effect Concentration (NOEC) and
Lowest Observed Effect Concentration (LOEC)
were determined for both Pimephales promelas
survival and growth and a 25 percent Inhibition
Concentration (IC25) was determined for Pimephales
promelas growth. The NOEC is defined as the
highest effluent concentration which does not
produce any observed adverse effect to the exposed
test organism whereas the LOEC is defined as the
lowest effluent concentration which does produce
an observed adverse effect to the exposed test
organism. An adverse effect is determined as a
statistically significant difference between the
control and a given effluent concentration.

Prior to the determination of any significant
differences in Pimephales promelas survival and
growth, the data were evaluated for normal
distribution and homogeneity characteristics.
Depending on the result and the number of test
replicates per concentration, an analysis of variance
test was performed, followed by one of the
following mean comparison tests: Dunnett's
Procedure, Bonferroni t-Test, Steel's Many-One
Rank Test, Wilcoxon Rank Sum Test, or the T-Test.
For reporting purposes, a chronic toxic unit (TUc) is
calculated and is defined as the most conservative
of either 100/ NOEC based on the most sensitive
test endpoint or 100/ ICzs.

P. promelas Chronic Testing Method - NY/2018

121318-9 Pp
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To evaluate acute toxicity, a 48-hour LCsp and
corresponding 95 percent confidence interval was
also calculated, where possible. If the LCso
calculation was not possible (e.g. greater than 50
percent survival) then the 100 percent effluent
response was compared to the control for a
statistical difference (e.g. T-Test). The LCso value
estimate was determined by using one of the
following statistical methods: graphical, Spearman-
Karber, Trimmed Spearman-Karber, or Probit. The
method selected for reporting test results was
determined by the characteristics of the data; that is,
the presence or absence of 0 and 100 percent
mortality and the number of concentrations in
which mortalities between 0 and 100 percent
occurred. For reporting purposes, the 48-hour LCsp
value was converted to an acute toxic unit (TUa) by
100/LCso. For 48-hour LCsg values greater than 100
percent in which there is a statistical difference
between the control and 100 percent effluent, the
TUa is reported as 1.0 TUa. In cases where there is
no statistical difference between the control and 100
percent effluent, the TUa is reported as 0.3 TUa. All
statistical analyses were performed using the
CETIS™ Version 1.9.4.3 software program.

The reference toxicant, sodium chloride, was used to
monitor the sensitivity of the test organisms.
Chronic reference toxicant tests are performed at
least monthly and the resulting ICos are plotted to
determine if the results are within prescribed limits
(Appendix A - Standard Reference Toxicant Data).
If the ICs of a particular reference toxicant test does
not fall within the expected range of + two standard
deviations from the mean for a given test organism,
the sensitivity of that organism and the overall
credibility of the test system is suspect.

Reference:

USEPA. 2002. Short-term Methods for Estimating
the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms, 4t Ed. U.S.
Environmental Protection Agency, Office of Water,
Washington, D.C., EPA-821-R-02-013.

121318-9 Pp
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Case Narrative
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TEST PERFORMANCE CRITERIA

The quality control results achieved
laboratory specifications.

MODIFICATIONS TO ERM’S
STANDARD TEST METHOD

Test was performed in accordance with
ERM’s standard test method (see page 3)

DATA QUALIFIERS

Due to shipping issues which caused
delay in the receipt of the third effluent
sample, sample 2 was used for test
renewals beyond the 72-hour holding
time limit.



Appendix A

Supporting Documents

e Raw Test Data

o Statistical Analysis (if necessary)
o Chain-of-Custody Forms

e Standard Reference Toxicant Data

121318-9 Pp
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Environmental

Pimephales promelas - Chronic Toxicity Test

Table 1

Page 7 of 22

Rasources Initial Water Quality and Test Solution Preparation Page 1 of 1
Mianagement
Permittee/Client: Tonawanda Coke Corp. Confrol/Dilution Water:  RMHW
Effluent/Location: Qutfall 004 Organism Batch #: r’l
Lab 1.D.#: ‘2 - e QOrganism Age: Lzl §
Beginning Date: \'v ('5/| Time: |\ 70 QC Review: :
Ending Date: 7./20/[4( Time: ”@O QC Review Date: id l&l I ¢
Initial Water Quality:
Parameter Units | Effluent | Upstream Receiving Water Synthetic Water
Sample # - 1 2 3 1 2 3 -
Lab 1.D.4/ Batch # - tzigg -4 [1use-+ j;,qm -2 gyl - = qj«,/’?{ —
Temperalure A ! S = — -
pH sU. W2 [6443Z | 43 M M|  ~— - fy, J” =
Conductivity umhosfem 107 =2 |Hile® LT Ao D —_ - 132 =
Alkalinity mg /L CaCO, [i120H-03 [Hee5% | JAD  |Iv - - -
Hardness mg/LCaCO,| jZo 120 | 120 100 o = %’ —
Total Ammonia mg / L NHy 0,4 0.% 3,2, 6,1 — 5 - i
Total Residual Chlorine ma/LClh Lo e\ | 2o | Lol | £o.o) = a £6.0\ =
Total mls of Sodium ‘
Thiesulfate added myg /L - -- - - -- -- - -
per liter =
Initials . O | g7 R, [\ - - /M/,% -~
Test Solution Preparation:  Test Solution Prepared For Both Species.
Treatment Effluent Dilution Test Upstream Effluent Synthetic
(% Effluent) {(mL) {mL) Day Inltials Sample # | Sample # Batch #
Lab Control 0 1200 0 O { [ G4 ¢
Control - Upstream 0 1200 1 JA LA ] | G 2-1p
6% 72 1128 2 e~ f 7 [A3-&
13% 156 1044 3 (. L 7 Q4L
25% 300 900 4 N | \ 2 Qq-\F
50% 600 600 5 [ ] Z FFAE
100% 1200 0 6 7 { 3 lgr-1F
7 -~ = —~ E
121318-9 Pp



“nvironmental

Pimephales promelas - Chronic Toxicity Test

Table 2

Resources Water Quality Data Page 1 of 1
Management
Permittee/Client: Tonawanda Coke Corp.
Effluent/Location: Qutfall 004
Lab 1.D.#: 1239
Dissolved Oxygen { mg/L )
- Day
Meter # Z T A v [ 215 1212 <l s 415 als 5
Treatment 0 1 2 3 4 5 8 7
{ % Effluent ) I F oy | F I F | F | F | F [ F
LabControl '@« [T |83 | [42 -0 25 [T 37 [(H P4 {59 [€2] 2.9
Controi - Upstream | G A | el | $te |10 | U (5K [ [723 [fo | (99 1M ]| €V | 27
8% AN |90 €Y bt |59 |56 |G [Z2 8|6 M (6.8 |Sal 2
13% §.4 | Ho | ey [(uS [ eX v el 20 [57) A 2% 1541 fn | 23
25% %S [ oA oy (s |04 (o7 [9& 9.p 187) le [85 1591 20 | 6,2
50% %55 =R | BY [t [ 5.4 |9 |2\ |5 |z (64 |99 [ 64
100% T ACFY et [ S| [ I3l 2672 159 10 7| e#
bl
8
Meter 7 T Tl 1P I &0l a1 81l [lo]lnlg g
Treatment 0 S "2 —— =3 4 6 7
{ % Effluent ) | F | F | F | F | F | F | F
Lab Controf ITZ [ FH 24 [ %o |39 |FB |0 [+ |18 [FH |49 [2. 2128 |25
Control - Upstream | 24, |38 |9 | e | 1A ]| gr2 2.8 [ 1Y [ 22 [y [ |26
&% - 2 E[ - A - (¢ AP g | = (=7 - [ox ~ 26
13% g% | - |42 - g = 7?’ - % | - [P 26
25% L | - |23 - | &0 2. S EY- - | —~ | 26
50% - 2| - |32 - (@l - 7.7 |l [4A = e il B A A
1010% TH 28 [ Ll at [+ Z [4a 47 [2. 2 [ 2 bla AL [76 [5.4 297
Conductivity (umhos /cm ) #% pfs
ah o Day A, 1wl . N Al
Meter # f -1 ¢ - U7 T F-"T1 4 [ ! - 1.1 -
Treatment 0 1 2 3 4 5 6 7
(% Effluent ) | F I, F z]r4) F ] F | F I F | F
Lab Controi AN | - |G -7 «%,W ~ |5 |%Lg - T[54« | 3% ==
Control - Upstream |79 [ - [%319 -- 27| - |78 ATE- haga- | -~ [FWTE51- | 331
6% Zo |~ 5% | - (%38 - [4u593% g | - ot |yuo
13% 20 | - w2 | - |43 M| - [y | - |FpT- (a7 3] -
25% 55 | - [A§ 5 = 1%l o Yyl - 1% - 2] -
50% 290 | - gl - [44k AT Yoq] - |t ~ |Yog | -
100% Wl | — |t | —|Us@ | —{HsEg | —[1Yd] —| Ml | —jusr] —
Temperature ( ° C )
- _Day .
Meter # = [ 4 [« [5gqg]F5[S | s 1535 "Hz“'ljl?‘e’
Treatment 0 K 2 3 4 5 6 7
( % Effluent ) | F } F | F | F | F | F | F
Lab Control oM | M 24 15 115 | [ [ZY 12 12 [Z€ |24 [ | 24
Control - Upstream |94 | 75 | Z7 | W T AM DA [ oY oy (285 |25 | e (A7 | 24
6% 9 75127 1S5 |20 115 15 (2 [ 2Y (2 [ 35 [2v | 27 287
3% I s 27 1725 [ [ 20 o 2y [0S (27 | o) 24
25% ad (75 DY 1281 15|75 [oy a7 [z 175 (2 e |26
50% ! 1S Y 125 (25 |28 | K | At%Y et [as |25 el | 29
100% Tog | 5 12X |75 |48 |15 195 147 |2 (26145 [2Y% [ 26|25
J | = Initial Chemistry F = Final Chemistry

Note: D.O. meter also used for temperature measurement unless otherwise noted.

121318-9 Pp
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Environmental
Resources
Management

Permittee/Client:

Pimephales promelas - Chronic Toxicity Test
Survival Data

Tonawanda Coke Corp.

Table 3
Page 1 of 2

Effluent/Location: Outfall 004
Lab I.D.#: | Llf{)l%— 0‘
# Live Organisms # Live Organisms 48 Hour Survival Summary
Treatment Day Day Total Live{ %
(% Effiuent) Rep.l 0| 1] 2]3]|4]|5]s6]7 Rep.y 0 | 1 12| 3|45/ 86]( 7 [mital Final| Survival
Lab Control A |10 LlB]P[ls [Z] 8 [10]lblln|® allelolwl ]| o0
Control - Upstream | A [ 10 [[O | [ w [ig RO o |5 ] B |10 10 (2o e Tl o 38 419
6% A 110 Wb T [1Clo e B [10|fD]le fo o {0 [ [ig [40 35 [0y
13% A | 10 L1 [P Lo o] B 0[O0 [P 12 16 ke 110 | 40 4o e
25% A ]10 W ye (e [HW0] B [10[/olio (012 {{(o llp 10 [ 40 [\Me /oo
50% A 10 Ity 22 lo 10| 8 110D I& {0 IO [Jelio [Jo | 40 [ve iz
100% Al 1o 1o Tio 10 [ B [10[{O]H !‘(» 71214 14140 [vo |reO
. # Live Organisms| # Live Organisms 7 Day Survival Summary
Treatment Day@{(g (b\é# Day Total Live| %
(% Effluent) Rep.1 0 | 112 /3)4]|5]|6[7[Rep| 0] 1] 2][3[4a]5]6] 7 [iitaFinal surival
Lab Control C 10| N[ ho D[] D [10[H Ll ([l g 35525
Control - Upstream | € | 10 [ {6 [I0 [0 [~ IO T4 [in] D | 10 A4 [0 A g 1740275
6% clwolwlle e olXdole] o wlald A 15 [a| Fq |4 [36] 55
13% ¢ 1iolfolflio 1o W0l [to] D {107 [ [{0 /oW 120 |70 | 40 40 190
25% ¢ 1101 ip 16 (1o [# [ 640 [1g [ o 30| B DTG [0, [ Lo |2 | 20 [3¢ 147,65
50% C_|10liDe [T0[# [\eliw [w | b [0 % b0 | el [0 40 [aglien
100% c 1ol [il DD Tl 1ol o 10 oLl 1o e 1101 40 12¢ 1475
Test Information:
Day 0 Day 1 Day 2 Day 3 Day 4 Day & Day 6 Day 7
Time: WD 1790 1230 | 17 (oo 102 | 13we | 1100
Initials: ) [~ [~ | (7T Y% N e
Date: o Y A 7Y L A (S A AT A LA P e WA R D) J 1o o fA
= /9
Cornment Section: s 1&44
Day Date initials Comments
{
121318-9 Pp
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Environmental

Pimephales promelas - Chronic Toxicity Test

Table 3

Resources Growth Data Page 2 of 2
Management
Permittee/Client: Tonawanda Coke Corp.
Effluent/Location: Qutfall 004
Lab |.D.#: 121318-9
Avg. Wt/ Avg. Wt/ Avg. WL/
Final Initial Larvae # of Organism/ | Organism/ | Organism/
Pan Conc. Replicate Weight Weight Weight Initial Replicate Treatment | Treatment
# (% Effluent) {mg) {mg} {mg) Organisms (mg) {mg) % CV
Date 12/21/18 12M7M8
Analyst km km
1 Lab Control A 20.01 15.13 4.88 10 0.488
2 Lab Control B 20.76 14.71 6.05 10 0.605
3 Lab Control C 17.82 12.09 5.73 10 0.573
4 Lab Control D 25.14 18.92 6.22 10 0.622 0.572 10.4
5 pntrol - Upstreg A 29.62 22.30 7.32 10 0.732
6  pntrol - Upstres B 26.30 20.76 5.54 10 0.554
7  pntrol - Upstres C 31.45 25.92 5.53 10 0.553
8 pntrol - Upstred D 28.01 22.53 5.48 10 0.548 0.597 15.1
9 6% A 26.45 20.60 5.85 10 0.585
10 6% B 25.45 18.54 6.91 10 0.691
11 6% [ 30.04 22,72 7.32 10 0.732
12 6% D 25.79 21.13 4.66 10 0.466 0.619 19.2
13 13% A 23.89 18.49 5.40 10 0.540
14 13% B 22.34 17.39 4.95 10 0.495
15 13% " C 25.40 18.95 6.45 10 0.645
16 13% D 23.28 16.82 6.46 10 0.646 0.582 13.1
17 25% A 24,29 18.46 5.83 10 0.583
18 25% B 2479 18.80 5.99 10 0.599
19 25% C 27.09 20.86 6.23 10 0.623
20 25% D 23.37 17.97 5.40 10 0.540 0.586 6.0
21 50% A 23.35 16.46 6.89 10 0.689
22 50% B 22.64 16.43 6.21 10 0.621
23 50% [ 22.19 16.02 6.17 10 0.617
24 50% D 26.94 21.20 5.74 10 0.574 0.625 7.6
21 100% A 23.03 16.91 6.12 10 0.612
22 100% B 22.31 17.22 5.09 10 0.509
23 $00% C 23.96 17.39 6.57 10 0.657
24 100% D 23.87 17.55 6.32 10 0.632 0.603 10.8
Quality Assurance Final Wt. {mg
IS e T T
25 Blank A 10.57 10.57 0.00
26 Blank B 11.33 11.29 0.04
121318-9 Pp
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CETIS Ana|ytica| Report Report Date: 21 Dec-18 13:15{p 1 of 2}
Test CodefID: 45748A93 / 11-6526-5555
Fathead Minnow 7-d Larval Survival and Growth Test ERM
Analysis ID:  11-7334-4721 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.4
Analyzed: 21 Dec-18 13:14 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 20-5476-8077 Test Type: Growth-Survival (7d) Analyst:  Lab Tech
Start Date: 13 Dec-18 11:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Receiving Water
Ending Date: 20 Dec-18 11:00 Species: Pimephales promelas Brine:
Test Length: 7d Oh Taxon: Actinopterygii Source: In-House Culture Age: <24
Sample ID:  10-4507-0296 Code: 3E4A81D8 Project:  WET Compliance Testing
Sample Date: 12 Dec-18 09:25 Material:  Industrial Effluent Source:  Tonawanda Coke Corp.
Receipt Date: 13 Dec-18 10:00 CAS (PC): Station: Outfall 004
Sample Age: 26h (2 °C) Client: Tonawanda Coke Corp.
Data Transform Alt Hyp NOEL { OEL TOEL TU PMSD
Untransformed C>T 100 >100 na 1 22.04%
Dunnett Multiple Comparison Test
Control vs Cone-% Test Stat Critical MSD DF P-Type P-Value Decision{a:5%)}
Upstream Contr 6 -0.3981 2.407 0132 6 CDF 0.9242 Non-Significant Effect
13 0.2792 2.407 0.132 6 CDF 0.7383 Non-Significant Effect
25 0.1922 2.407 0.132 6 CDF 0.7705 Non-Significant Effect
50 -0.5217  2.407 0132 6 CDF 0.9425 Non-Significant Effect
100 -0.1053  2.407 0.132 6 CDF 0.8624 Non-Significant Effect
Test Acceptability Criteria TAC Limits
Aftribute Test Stat Lower Upper Overlap Decision
Control Resp 0.5968 0.25 > Yes Passes Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{o:5%)
Between 0.0060347 0.0012069 5 0.2022 0.9573 Non-Significant Effect
Error 0.107437 0.0059687 18
Total 0.113472 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{u:1%)
Variances Bartlett Equality of Variance Test 467 15.09 0.4575 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.98 0.884 0.8958 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Code Count Mean 95% LCL 95% UGL Median  Min Max Std Err  CV% %Effect
0 u 4 0.5968 0.4532 0.7403 0.5535 0.548 0.732 0.0451 15.12%  0.00%
8 4 0.6185 0.4291 0.8079 0.638 0.466 0.732 0.05952 19.25% -3.64%
13 4 0.5815 0.4603 0.7027 0.5925 0.495 0.646 0.03808 13.10% 2.56%
25 4 0.5863 0.5307 0.6418 0.591 0.54 0.623 0.01747 5.96% 1.76%
50 4 0.6253 0.5496 0.7009 0.619 0.574 0.689 0.02376  7.60% -4.78%
100 4 0.6025 0.4991 0.705% 0.622 0.509 0.657 0.0325 10.79% -0.96%
Mean Dry Biomass-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 U 0.732 0.554 0.553 0.548
6 0.585 0.691 0.732 0.466
13 0.54 0.495 0.645 0.646
25 0.583 0.599 0.623 0.54
50 0.689 0.621 0.617 0.574
100 0.612 0.509 0.657 0.632
000-482-861-2 CEIE%TS‘-@‘B;#‘S Analyst: k’ll QA; AM
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CETIS Anaiytical Report Report Date: 21 Dec-18 13:15 (p 2 of 2)
Test Code/ID: 45748A83 / 11-6526-5555
Fathead Minnow 7-d Larval Survival and Growth Test ERM
Analysis [D:  11-7334-4721 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.94
Analyzed: 21 Dec-18 13:14 Analysis: Parametric-Control vs Treatments Status Level: 1
Graphics
08 0.16 - !
F 014 [ :
07 | 012 :
o C 040 | :
5 oosl E e 008 |
2 . ok e
2 o5k 2 o4 b |
[} L . o 5 '
po [T e Rejé N ™ 58 omi =
a L 2% r H
£ 04 - 8 o 0.00 [romrmmmmmmrnm g f@- - enrtTmmeTmommooomees
$ : E o0f :
03| 0.04 :
; 006
0z | -8 | :
L -0.40 F :
a1 | 0.42 :
‘ 0.14 i
oot 1 1 I 1 I | 016 | 1 i H 1 1 1 }
ou & 13 25 50 100 20 16 0 @5 00 05 10 15 2D
Conc-% Rankits
000-482-861-2 CHIISTv .,9p4,3 Analyst, A QA: DM
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CETIS Analytical Report Report Date: 21 Dec-18 13:15 (p 1 of 2)

Test Code/ID: 45748A93 f 11-6526-5555

Fathead Minnow 7-d Larval Survival and Growth Test . ERM
Analysis ID: 01-3367-2131 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.94

Analyzed: 21 Dec-18 13:14 Analysis:  Linear Interpolation (ICPIN}) Status Level: 1

Batch ID: 20-5476-8077 Test Type: Growth-Survival (7d) Analyst:  Lab Tech

Start Date: 13 Dec-18 11:00 Protocol: EPA/821/R-02-013 (2002} Dituent: Receiving Water

Ending Date: 20 Dec-18 11:00 Species: Pimephales promelas Brine:

Test Length: 7d Oh Taxon: Actinopteryg_ii Source: In-House Culture Age: <24
Sample ID:  10-4507-0296 Code: 3E4A81D8 Project:  WET Compliance Testing

Sample Date: 12 Dec-18 09:25 Material:  Industrial Effluent Source: Tonawanda Coke Corp.

Receipt Date: 13 Dec-18 10:00 CAS {PC): Station: Qutfall 004

Sample Age: 26h (2 °C) Client: Tonawanda Coke Corp.

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1} Linear 691684 200 Yes Two-Point Interpolation

~ Test Acceptability Criteria TAC Limits

Attribute Test Stat Lower Upper Overlap Decision

Control Resp 0.5968 0.25 > Yes Passes Criteria

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 =100 n/a nfa <1 n/a nia

IC10 >100 nfa nfa <1 n/a nfa

IC15 =100 nfa nfa <1 nfa nfa

1C20 >100 nfa nfa <1 nfa nfa

1C25 >100 nfa nfa <1 nfa nfa

1C40 >100 nfa nfa <1 n/a nfa

IC50 =100 nfa nfa <1 n/a nia

Mean Dry Biomass-mg Summary Calculated Variate [sotonic Variate
Conc-% Code Count Mean Min Max Std Dev  CV% %Effect Mean %Effect
o U 4 0.5968 0.548 0.732 0.0002 1512%  0.0% 0.6076 0.0%

6 4 0.6185 0.466 0.732 0.119 19.25%  -3.65% 0.6076 0.0%
13 4 0.5815 0.495 0.646 0.07615 13.10%  2.56% 0.5989 1.44%
25 4 0.5863 0.54 0.623 0.03494 5.96% 1.76% 0.5989 1.44%
50 4 0.6253 0.574 0.689 0.04753 7.60% -4.78% 0.5989 1.44%
100 4 0.6025 0.509 0.657 0.06499 110.79%  -0.96% 0.5989 1.44%
Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4

0 U 0.732 0.554 0.553 0.548

6 0.585 0.691 0.732 0.466

13 0.54 0.495 0.645 0.646

25 0.583 0.599 0.623  0.54

50 0.689 0.621 0.617 0.574

100 0612 . 0.509 0.657 0.632
000-482-861-2 CERSH 4b -3 Analyst. Y1 aa_OM
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CETIS Analytical Report

Report Date:
Test Code/ID:

21 Dec-18 13:15(p 2 of 2)
45748A93 / 11-6526-5555

Fathead Minnow 7-d Larval Survival and Growth Test ERM
Analysis ID:  01-3367-2131 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.4
Analyzed: 21 Dec-18 13:14 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Graphics
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Environmental Resources Management

-
ERM, Standard Reference Toxicant Data
Chronic Pimephales promelas
Toxicity Test
4.0
3.0 -"‘-.—’——'—L’—t—‘ﬁ—ﬁ——'" 8- -9-0-0-@- —
g : el | G L.
e 2.0 ey UG
1 -t = L. 350
‘.67 - —— = U.350
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B B SET Sl il SR TR S ¥ - e = KT
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Chronic Pimephales promelas Toxicity Test Data
CONTROL
Date IC25 AVE IC25 CONTROL LIMIT Survival Growth cv
{g/L NaCl) {g/L NaCl) Lower Upper {%) {mg) (%)
04114117 1.8 1.9 1.2, 26 95 0.43 3.7
05/22117 1.8 1.9 1.2 25 97.5 0.35 3.0
06727117 2.0 1.9 1.3 2.5 95 0.54 17.0
08/01/17 1.8 1.9 1.3 25 100 0.52 9.8
08/28/17 23 1.9 1.3 25 97.5 0.50 2.6
10/02/17 0.7 1.9 1.1 27 82.5 0.49 234
10/30/117 2.3 1.9 1.1 27 92.5 0.46 20.6
117200117 21 1.9 1.1 2.7 85 0.39 7.1
12/19/117 1.8 1.9 1.1 2.7 100 0.58 53
01/29M18 2.0 1.9 1.1 2.7 97.5 0.39 4.8
02/28/18 186 1.9 1.1 27 925 0.44 10.7
03/26/18 15 1.9 1.1 2.7 97.5 0.47 35
04/30/18 1.7 1.9 1.1 2.7 95 0.45 11.4
05M7M18 1.7 1.9 1.1 27 100 0.54 10.8
06/25/18 1.7 1.8 1.0 26 95 0.56 17.8
07/30/18 1.9 1.8 1.1 2.6 97.5 0.43 4.3
08/29/18 20 1.8 1.1 26 100 0.58 9.4
09/24/18 1.8 1.8 1.1 2.4 97.5 0.46 8.2
10/29/18 22 1.8 12 25 97.5 0.45 7.7
11/22/18 1.8 1.8 1.2 2.5 95 0.65 52
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